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Peanno oxpyicerve y ioueininoj
Hacimaeu ieomeinpuje’

Pesume: Lumw paga je uciuitiuéarbe Ha KOju HAMUH HACTABHU TUPUCILYT PeanHo OKpyxicerve y iio-
uelliHOj Haciliasu Teomeilipuje yiliute Ha Hociliuinyha yuenuka (o HUBOUMA 3HAA) U Pe30HOBAIvE, KAO U
YyueHuUKy Mothusayujy 3a yuewe. Y iy cepxy yioiipedunu cmo exciiepumeninanny metiogy. Ilpoyuasanu
CMO OCHO8e Teomeilipuje U gugaxiiuuko-meiiogudke 0cHo8e Haciliase leomeitipuje, iie MeopujcKy 3acHo8a-
HOCIl HACTHABHOT UPUCIIYlia peanHo OKpyxcerve ylioiipedom meiioge eopujcke ananuse. VHosamiusHum
mogenom yydeHuka, Koju Hogpucasa peanucitiuuar UpUCIiyd, Mogenuma u AoCillyiyuma Twexunu cmo ga
HACTAABY YHUHUMO UWTI0 eUKACHUjOM U YHATpequmo HUusoe Hocitiuinyha yuenuxa. Yeohere peantoi oxpy-
Hera U UpoupailiHoi UHOBATHUBHOT YydeHuKa HOZUUBHO Yiliuve HA HOCTHUTHYhA U MOTHUSAUU]Y YHeHUKA
ueliepiHiol paspega y ieomeitipuju, uume je ioimisphen eexaiti 0gadpanoi HACHIABHOT UPUCTLYHA PEATTHO OK-
pyxcere. Taxohe, apegcitiasunu cmo uHOBATHUBHU MOgen yydeHuKa Kao UpaKimiutHy umineMmeHitiayujy Koju
togpiasa KOHCIUPYKIMUBUCTUUYKY UPUCTHYT HACUIABU Y Pea/THOM OKPYicetYy, a yKa3anu cMo U Ha KbyuHe
pesynitiaiie u wuxoee MeioguuKe UMINUKAYUje HA TlouelliHy HACITIA8y Matliemaitiuke, godujeHe HA OCHOBY
excliepumeHIiannol ucimpaxusared. Mucnumo ga du Gpoipam y Hexkom gyiopounujem Apuciiyily iokazao
sehu epexaili u HOCTABUNY CMO UUTHAA 3G JATbad UCTAPANUBAILA Y HACTIABY TeoMeilipuje, K0ja je cée 8uuLe
ycmepeHa HA pa3eoj ciiocoSHOCTHY HUPOCTHOPHOT pe3oHo8awa U yHatipehusarwe uckycitiasa upu mepervy gy-
HUHe, HOBPUIUHE U 3aiipemuHe, HocedHO Y iouelliH0j HACTABU.

Kmwyune peuu: peanto oxpyserve, ieomeidipuja, UpociiopHo pe3oHosarbe, UHOBATHUBHY YUSeHUK, HU-
80U 3HAA, MOTAUBAUU]A 34 yHetbe.

YBop UpOCTiOpHOT pe3oH06ara Y yHaIpehuBamwy MCKyC-
TaBa IIpU Meperwy gyscure, Hospuiute u 3aipemune,

OCHOBHOIIIKOJ/ICKA HaCTaBa reOMeTp]/Ije He OU nocebHoO y HOLICTHOj HacCTaBU.
Tpebaso Aa je cBefeHa caMo Ha yBobeme 1ojMoBa/
TepMIUHA. YMECTO TOTa, IOXe/bHO 61 6110 #a 1mo-
MOTHE YYeHHUIIMMa y I000/bIIaBakby CIIOCOOHOCTI

HacraBa reomerpuje uma 3a Insb pasBoj CIIO-
cOOHOCTM MHTeprpeTanyuje GUrypanHux MHPopMma-
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IMja ¥ BU3YeTHOT Ipolecupama u ocehaja o mpoc-
TOPHMM OONVMLIMMA, CBOjCTBYMA U IBMXOBUM MeDy-
COOHMM OfHOCUMa. [IBa OCHOBHA €/leMEHTa y Ieo-
MeTpuju cy: 1) fipocitiopHa opujenitiayuja, Koja oMo-
ryhaBa youaBame 1osunyje jeqHor 06jekTa y OZHOCY
Ha JIpyTe U 2) UpocitiopHa éusyenusayuja, Kao pasy-
MeBarbe ¥ BUSYETHO IIpefcTaB/batbe OC/IeN1a IPOo-
MeHa, OJHOCHO (3aMMI/beHMX) IIOKpeTa objekaTa
U3 JBOJVMMEH3VOHOT U TPOAVMMEH3MOHOT IIPOCTOPA.
OBo nopipasymMeBa pasyMeBarbe, MHTEPIPETaLNjy U
BepOaTHM OIMC BU3yelHe (QUrypasHe perpe3eHTa-
nyje, 0 4eMy AMCKYTYyje BelmuKy 6poj ucTpakypada
(Clements and Battista, 1992). VickyctBa cBe Beher
Opoja MaTeMaTMYKMX IIpOrpaMa yCMepeHa Cy Ha pas-
BOj UPOCIHIOPHOI Pe30H08aAwA — W TO IIyTEM IeOMeT-
PUjCKUX MHCTPYKIMja HOAP>KAaHNX YHOEHMKOM Ma-
temaruke (Fauzan, 2002). Ctora cy Ba)kHa IUTamba
Koja cMo obpabuBamu y papny #ojam tpocitiopa u
UPOCIOPHO Pe30HOB8abe, YMIME CMO MCTAK/IU M BaXKaH
CTaB O HACTABU IeOMeTpHje, Kao ¥ MUTame YIIOeH!-
Ka 13 MareMaTuke. VIcTpakuBauy MaTeMaTHYKOT
obpasoBara HaI/lallaBajy 3Hayaj yIOeHMKa, ca CTa-
HOBHIITA UCTPaKMBaka T€OMETPUjCKOT MUILbEHHA,
Kao Ba)KHOT ajIaTa y y4elby U II0y4aBalby, I1a je CTo-
ra BaXHO IMTambe KaKo ylOeHnKoM nopcrahm pas-
BOj T€OMETPUjCKOI MUII/bEHA, Tj. KAKO GopMuparu
fledjy 'HaBUMKY yMa Ha IeOMETPMjCKO Pe3OHOBaibe
KOje Mfie Ka CUCTeMCKOM Muiubewy (Gutierrez et al.,
2005; Hershkowitz, 1998; Steen, 1999; Prenger, 2005;
Diezmann et al., 2002). BaBuim cMo ce u nuTameM
Kako Kofi BehMHe yueHMKa pasBUTY MHTEPECOBaIbe
3a TeOMETPUjy ¥ MOTMBALIMjy 3a yderbe, Te MoCcTuhn
00/bU ycIleX y4eHMKa M3 OBe 00/1acTy MaTeMaTyKe.
BaxHO monasminTe paja jecre HAciasHu UPUCIHLYT
y II04eTHOj HaCTaByU TeOMeTpHje, 3aCHOBaH Ha peajl-
HOM OKDYXKEIbY.

Teopujcke ocHOBe MCTpaKMBamba

Teomeiuipujcke ocnose

Y HaMmepu fa pacBeTIMMO IIYT pasBoja Te-
oMeTpuje, GaBMIM CMO Ce HEHOM VCTOPYjCKOM

IePCHeKTVBOM, HEKUM HEeHUM CIenyUIHOCTH-
Ma, BeHOM II0Be3aHoIhy ca MHTYUTMBHOM OCHO-
BOM M1 JIOTUYKIM CpehuBameM 1 CTPYKTYpUCaAbEM.
Tako je Hale onpenebere, IPUIMKOM CacTaB/bakba
HAaCTaBHOT MaTepujaja y OKBUPY €KCIEpUMEHTaJl-
HOT Jiefla UCTPaKMBamba, IPUCTYII F€OMEeTPMjCKOM
IITUBY KOju OV y4eHMIyMa oMmoryhmo fa, Ha cm-
YaH HA4MH KaKO Cy ce OTKpMBaje Hujeje Kpos Mc-
TOpUjy reometpuje, fohy O reomerpujckor cas-
Hamba y HacTaBu. VicTopujcku npereq IpaTuMo of
HajCTapyUjuX TeOMeTPMjCKUX TBphema, pacTa reo-
METPUjCKOT 3Halba Y paHOM IIEPMOfY, IIPEKO M7eja
Eyknupa u meropux cnenbennka, XunbepToBux oc-
HOBa reoMeTpHje, 11a CBe [0 ujeje XunepOonmmdke
reoMetpuyje. IlyT Koju cremuMo y IO4eTHOj HacTa-
Bl TEOMETPHje jecTe MyT Off MOfie/la U C/IMKA, IIpe-
KO TeOMEeTPUjCKOT IPOCTOPA, IEroBMX objexara u
HoMMama BUX0BMX MelycoOHMX ofHOCA, OTHOCHO
Ofl OUMITIENHMX C/IMKA Ca UJIEjOM Jla Ce Ha CTapujeM
y3pacTy HOCerHy ujeje alcTpakiyja y IOCTYIKY
JoKasuBama. IIpaTumMo myT Koju mpe of omaxkaj-
He reoMeTpuje O reOMeTPUjCKUX JeyKLMja, Kpo3
(bopMy MCTOPMjCKO-MICKYCTBEHE PAaBHU JeTeTa, OC-
namajyhu ce Ha HMBOE KPO3 KOje ITpO/Iasy IIKO/ICKa
reoMerpuja:
1) MHTYUTUBHY,

2) reometpuja y nyxy Tameca u Ilurarope —
IpefeyK/INACKa reoMeTpuja u

3) eyxmuacka reomerpuja (Ineitsep, 1991;
Marjanovi¢, 2007).

TeoMeTpuja moyeTHe HacTaBe CTOTA IPELCTa-
B/ba IIPUIIPEMY 32 IPefleYKIUCKY TeOMETPU]Y.

Pasmarpanu cmo ¢unosodcke upeje Bemu-
Kor knacuka IToeHkapea Koje ce ofHOCe Ha YOBEKO-
BO MICKYCTBO J 3aCHMBaIbe TeOMeTpHje, Kao M OJHOC
reoMeTpujckor u ¢usuukor npocropa (Poincaré,
1905; Hoxuh, 2007). ITpoctop popmupan nomohy
HaIllMX Yy/Ia CaMo je C/IMKa TeOMEeTPUjCKOT ITPOCTO-
Ppa, cMKa NOABPrHYTa BPCTU IIEPCIEKTUBE, a NIPef-
cTaB/bame objekara y weMy Moryhe je Tako mTo ce
OHI TIOfIBPTaBajy 3aKOHUTOCTUMA IIepCreKTHBa. He
iipegciiaépajy ce Crojballliba Te/la Y TeOMeTPUjCKOM
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npoctopy, Beh ce o wuMa pacyhyje kKao fa cy oHa
CMeIITeHa y FeOMEeTPMjCKM IPOCTOp. Baxno mm-
Tame y OBOM Jie/ly paja OZHOCK Ce Ha HUPOCIHOpHO
pe3oHosare (pacyhusarwe). Ykasyje ce Ha OIIACHOCT
Jila KOpeH AyOOKOT HepadyMeBama IIPOCTOPa MOXKe
ma 6yne HeycarmameHocT u3Meby mosHaBama reo-
MEeTPUjCKOT IIPOCTOpPAa ¥ MHTYUTMBHOT IOMMarba
npocropa (Pomano, 2009a).

ﬂugaxmuuxo-memoguuxe oCcHOB8e

Y okBupYy OBOT ena paja 6aBUIN CMO Ce y/I0-
TOM ged4jei UpOCHIOpHOT Houmarba y TIOYETHOj Ha-
CTaBIU TeOMeTpHje, pacBeT/baBajyhyt OCHOBHe Tell-
kohe ca KojuMa ce y4nTe/b) ¥ YUSHULIM CYyO4YaBajy
(Berhelot and Salin, 1998) u passojem upocitiopHol
muwimera geye u aicimpaxyujama (Yakimanskaya,
1991). PasmatpaH je ogHoc nameby nporueca nmoyya-
Bama ) Pa3Boja MPOCTOPHOT MUIbea KOX fielle.
Pesynratn mokasyjy fa moydaBame MOXKE fa IIO-
MOTHE M YHAIIpefyl MEHTAaJHM Pa3BOj CaMO TaMoO
IJie Ce MEHTA/THA aKTUBHOCT AMPEKTHO IOfpakaBa,
Memajyhu je u Bogehn y nsabpanom cmepy.

O6pa3oBHM CUCTEM, KAO BEMUKU CHUCTEM,
VHEPTaH je, ¥ Kao TaKaB TeIIKO IpoMemyB. Mepa
HeypebheHoCTH jefHOT crcTeMa u3pa)kapa ce eHTPO-
I1jOM, 2 Y 0Opa30BHOM CHCTEMY OHA je IPUCYTHA.
Yi6eHuK je cpeficTBO KOje MO)Ke OMTHO Jja yTude Ha
IPOMeHY TaKBOT CTama. BelnKy makKmby I0CBeTH-
M CMO pa3MaTpamy TEOPUjCKMX KOHIEIIyja YiI-
OeHMKa, Kao ¥ HekuM poMahuMm u MehyHapompHum
CTyAMjaMa Koje Cy ce GaBuiae yIIOGHUKOM, M TO Y
IBa cMepa: 1) Kako YIIOeHMK yTude Ha HoOo/bIIamke
ydema 1 Ioy4YaBama 1 2) KaKo Jaje MeTOJOJIOIIKe
CMepHMIle TPy OOMMKOBalby MaTeMaTU4KMX IIPO-
rpama. Iloce6HO cMO pasMaTpany CTame y Mare-
MaTWYKUM KypukyrymuMa OuHcke, 3atum CuHra-
nmypa, XoHrKoHra, Exrnecke, Xonanauje u Aycrpa-
mje (Martio, 2009; Clarke, Goos and Morony,
2007 - mpema: Anderson, 2009; Van den Heuvel-
Panhuizen, 2001). IIpenosHar je BUX0OB 3ajeHIYKN
elleMeHT — y4eme IyTeM pelllaBama Ipobnema — a
BELITMHA y4YeHMKa KOja ce pasByja JIOK Y4 IyTeM

pelnaBama mpobmeMa cMaTpa ce BaXXHOM, YK/BbY-
qyyjyhu mpoliece aHanmsmpama, MHTepIpeTanyje,
pe3oHOBama, npepBubama, epanyaunje u pedie-
KCHje, CTOTA je OBaj €/IEMEHT Y aHA/IM3VPaH.

VcTpaxnBame CMO Ja/be YCMepMIM Ha TO
KaKBO 3HaIbe 04eKYjeMo Jja ydeHNIM HOKaxXy yaehn
3 CaBpeMeHO 0O/IMKOBAHOT OCHOBHOIIKOJICKOT Y-
OeHMKa, ¢ 0063MpOM Ha HbETOBY €IMCTEMOJIOIIKY
Y JIOTMYKY HPUPOAY. Y OCHOBU CHCTeMaTH3aliyje
u KnacuduKalyje 3axTeBa MIM HUBOA 3Hama KO-
pumhena je brymosa Takconommja (Bloom, 1956 —
npema: Krathwohl, 2001). [Ipo6rem cmo fame mpo-
AyOWIM MUTalbeM yuelba ITyTeM pelllaBarba pooiie-
Ma, ¥ TO y BHUIIE PasIM4UTUX OKpyXerma (KOHTe-
kcta) (Pepin, 2008; Zech, 1998), mto Hac je goBeno
mo aHaymm3e yioennka (‘Hoxuh, 2008), a satum u go
JICTPa)XX1Batba KOjIM HUBOOM 3Halba YUEHUIIN B/Ia-
Jajy ca acIeKTa 3aCTyI/beHOCTH Y 3afjaliiMa:

1. ynmennna n nudopManmja, 1 To:
1.a. mperno3HaBama U peNnpopyKyje 3Hamba
mo
1.6. pasymeBama u
2. IpUMeHe Hay4eHOor, U TO Y:
2.a. MaTeMaTUIKOM U
2.6.1. ceMupeanHoMm u
2.6.2. 4UCTO peasHOM KOHTEKCTY (Ipa-
BY IIPOOTIEMCKY 3a/jalju).

VcTa knacudukanuja HaM je ITOCTy>Kua mpu
TeCTMpalby 3Hakba YYCHMKA (3a HUBOe oCTUrHyha).

Moimusayujy 3a yueme MaTeMaTUKe, CIIO/ba-
MYy M YHYTpalllby, NPUXBAaTaMO Kao 3Ha4ajHe
KOMIIOHEHTE Y JOCTU3alby LWba yuerwad U 00y4a-
sara c pasymesarvem, IITO je UJeja KOjy IPaTUMO
no P. Ckemny (Skemp, 1986). O36m/pHO je muTame
KaKo Kofi BehuHe yueHUKa pasBUTU HTEPECOBabEe
3a reoMeTpujy u noctuhu 60/bu ycrex us oBe o6a-
ctu MaremaTuke. Hajpaxauju o mux, npema Iej-
3epy, jecte mpoMeHa Bofiehux nypeBa HacTaBe reo-
metpuje y mkonu (Imerisep, 1991). Kaxsu rop na ce
UW/bEBU [EKIAPUIIY Y HACTAaBHOM IIporpamy, Iej-
3ep MCTMUYe fla IIKOJICKM YLOEHMK M Tpaauuuja y
HaCTaBM [IOBOJie [0 IIpeJCTaBe [a je OCHOBHU LIU/b
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HacTaBe reoMeTpuje, IIa ¥ Io4YeTHe HacTaBe, pas-
BUjambe TOTMYKOT MUIIUbea KoJl yueHMKa. Taj b
ce IpeTBapa y 3a/jlaTaK HeJOCTMKaH Ha PAHOM CTe-
neHy o6pa3oBama. 3aTO CMO Ce OIIpefieIVIIN [ VIC-
TPXMMO KaKO ydeme IyTeM (IIOHOBHOI) OTKPM-
Balba, KOje OfiroBapa IpUpOJM Npolieca yderba, Kao
¥ IpUpPOAM HayKe (HMje IIPOCTO IpPEHOLIemhe U yC-
Bajarbe TOTOBUX 3Hama, Beh akTuBHO ydemrhe yue-
HMKa y M3TpahuBamy 3Hama 3aCHOBAHNUX Ha pellla-
Bamy Ipo6/eMa), pa3Buja MHTEPECOBabe 3a yUeHmhe
reOMEeTPUjCKUX CajipiKaja.

Crnenehe BaxHO nuTame paja jecte n3abpa-
HU HACHIA6HU UPUCHIYHl Y TOYETHOj HACTaBU Tre-
OMeTpHje, 3aCHOBaH Ha pEajHOM OKDYXewhy MU
®pojneHTanoBoj IMAAKTUYKOj GEHOMEHOMOTUjU U
KOHIIENIIIMjM MaTeMaTH4Kor obpasoBama. VIHade,
nocToje crefehm mpuctynm mMaTeMaTMIKOM o6pa-
30Bamy (mpencrasbenn y Tabemn 1):

1. MeXaHUIUCTUYKK (MMM 'TpaguIOHAa-
HI') — KapaKTepPUCTUIHO je MeMOpUCcambe
Ipoleaypa 1 HujefaH 06K MaTeMaTu3a-
muje;

2. eMIVPUjCKM — KapaKTEPUCTHYHA je YIIO-
Tpeba MaTepyjaia 1 UCKYCTBA U3 PeaTHOT
XKVMBOTA, IPUCYCTBO XOPU3OHTAIHE MaTe-
MaTK3alnyje; YYeHUIM HUCY HOfCTaKHYTH
fia IpOLIMpe CUTYALUjy pajn JoMacKa 1o
dbopmyna nmm Mopiena, Tj. 0CTajy 6e3 mbux
TIMe He JI0j1a3e O MaTeMaTIYKOT 3Hamba;

3. cTpykTypanmucTrdky ('HOBM MaTeMaTud-
K IIPUCTYI) — HeMa FOTOBO HMINTA 3aje-
JHIYKO Ca YYEHWYIKMM >KMBOTOM, IpH-
CYCTBO BepTHUKA/IHe MaTeMaTusalyje u

4. peamICTUYHN — peajiHe CUTyaluje Y3u-
Majy ce Kao IO/asHa Tadyka IOydYaBama
U y4era MaTeMaTyKe Ijfje Cy MPUCYTHE U
XOpPU3OHTATHA U BEPTHKA/IHA MaTeMaTH-
sanuja (Freudenthal, 1991; Treffers, 1991;
Romano, 2009b).

Y mocrnenbeM TUITY, Ha KOMe Ce 3aCHUBA U pea-
JIMCTUYHO MaTeMaTn4ko obpasoBame (PMO), pean-
He CUTYal[yje Ce Y3MMajy Kao II0/a3Ha Tadyka 3a I0y-

YaBame Il yuere MaTeMaTuKe ¥ XOpPM3OHTaTHe MaTe-
MaTu3alyje, Ipy YeMy YUeHUK Ipero3Haje MaTeMa-
TUYKY aCTEKT IIPY pelllaBarby KOHTEKCTYaTHUX IIPO-
671eMa, OTKpYBa IIPaBIIHOCTY M penanuje 1 popmu-
pa MaTeMaTU4KM 110jaM BepTMKATHOM MaTeMaTyu3a-
I1jOM, HaCYIIPOT MEXaHUIMCTUIKOT MIPUCTYTIA KOjI
je ycMepeH Ha yBexxOaBambe IpolLefiypa.

Tadena 1. Yettiupu tpucitiyiia maiiemamiuukom o6-
pasosary upema Opojgeninay.

XopusoHTanHa Beptukanna
Tun npucrtyma . .
MaTeMaTH3anyja | MaTeMaTusanuja
MexaHMICTINKI — =
EmMnupumjckn + =
Crpykrypa- +
TMUCTUYKA
Peanmuctiannm A +

Teopuja maremarmukor obpasoata PMO
je Teopuja y KO0joj je Impolec y4ema 3aCHOBaH Ha
UJeju MaTeMaTuKe Kao BoheHor mpomeca (IOHO-
BHOT) OTKpuha MaTeMaTH4KUX WUjeja pagu pasy-
MeBama IIOCTyNKa MaTeMarusanuje (Gravemeijer,
1994; Van Den Heuvel-Panhuizen, 2001). ¥ ocHo-
BU JIOXKU MJeja Ipelo3HaBama mpobiema (Mopmern
3ajlaTKa) y peajHNM CUTYyalujaMa U Iy TeBU HBIX0-
BOT pellaBama. Ha npumep, 1o nojMa mpoMeH/bI-
Be y4eHNIIM fonase 6aBehn ce unrameM moyaraka o
BUICHHM WIAaHOBA IOPOJYIIE 11 Ha OBAj HAYMH CIIOH-
TaHO Jojase 1o morpebe yBobhewa objenmmyjyher
(amcTpakTHOT) MaTeMaTH4Kor nojma. OBa Teopuja
3acHOBaHa je Ha PpojIeHTaNoBOj MHTEPIIpETALjI
MaTeMaTHKe, Ca PeaVICTUYHMM IIPUCTYIIOM Mare-
MaTH4YKOM 00pa3oBambYy.

Y PMO mnonasuMo of pealqHMX cuUTyanuja.
Peanne curyanuje mpencrasbajy CcTBapHe, CBaKO-
nHeBHe cutyanyje. [Tomryjyhn npuniun ounrnen-
HOCTH Y IIOYEeTHOj HaCTaBM MaTeMaTHKe, I10/Ia3K ce
0]l jeJHOCTAaBHUX pea/lHUX CUTyaluja U uUje ce N0
CTIOKEHMX CUTyalyja, OMMCKUX [edjeM cariesna-
Bamy CBETa, Tj. CUTYallMja MCKYCTBEHO MOryhux y
YYEHUKOBOM OKpPY>KelY, YK/by4yjyhu 1 oHO 1TO je
Iely 3aMUCIUBO Man Onucko (ceet malnre). Maitie-
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maimiu3ayuja je jefa of K/by4HMX nojmosa y PMO.
Ped je o BpcTM OpraHM30BaHOT IIpolieca ydema y
KO0jOj ce e/IeMEHTH PeamTHOr KOHTEKCTA Membajy Y Ma-
TeMaTnyke objexte n penanuje. OBfie ce y mpeMm
CMIICITy MO>Ke KOPUCTUTHU TEPMUH 00jeKaT, OMHOCHO
MareMaTU4YKy objekat. Ped je o aricTpakTHOM 00jek-
Ty KOjJ MaTeMaTMKa npoy4asa. Ha npumep, y KoH-
TEKCTY allCTPaKTHe anrebpe MaTeMaTM4Ky objexar
je anrebapcka CTPYKTypa Kao IITO je TpyIa, IpCTeH
uTA. Vinu, Ha mpuMep, [UCKpeTHA MaTeMaTuKa IIpo-
y4aBa IpUPOJHE, liefle ¥ pallMioHaIHe 6pojeBe, Auc-
KpeTHe (KOHa4He W1V HajBuIle IpeOpojuBe) CKy-
H0Be, penanyje n pyHKuuje feduHNCaHe Ha BIIMa.
JIpyrum peumma, IMCKpeTHa MaTeMaTuka ce 6aBu
(mckpeTHUM) 00jeKTMMa, HBVUXOBUM CBOjCTBYMA U
opHocuMa. Off 3HaYaja 3a Hall paji Cy XOPU30HTAI-
Ha U BepTMKa/THA MaTeMaTusanuja (mopeys mojMoB-
He, IPOrPeCUBHE U NIPMMelbeHe). Y XOPM30HTaIHOj
IPUCYTaH je Ipe/asak U3 peasHe CUTYalyje y CBET
MareMaTU4YKux objekara (IojMoBa, cuM6OO0Ia UTH.)
IPeKO MaTeMaTWYKOI amapara, KOjyu Y4eHMIMa
omoryhasa penraBame npo6nema. Beprukanna moa-
pasyMeBa KpeTame YHyTap CBeTa MaTeMaTU4KMX
objekata (mojmMoBa, cuM0osa UTJ.) ¥ peopraHmsa-
IMjy MaTeMaTW4KMX 3Hawa yTBphuBameM Besa 13-
Meby MaTeMaTM4KMX IojMoBa 1 nocrymnaka. Crora,
pelaBame IpobneMa y peaqHoj CUTyalyju U3BO-
IV ce MaTeMaTy3alMjoM HeMaTeMaTI4Ke CUTyaluje
MOJIeTIOBabeM, 1 TO: a) popMUpameM MaTeMaTuyd-
KOT MOfIe/Ia Y OIHOCY Ha ofroBapajyhy peanny cu-
Tyanujy, 6) pelraBambeM MaTeMaTUYKOr Ipobiema
KOjY CMO M3TPafii/Ii ¥ B) pPelllere MaTeMaTIIKOT
npobreMa Koje OfiroBapa MaTeMaTHMYKOM MOJENy
caga Bpahamo y peanny curyanyjy (Stillman, 2007;
English and Watters, 2004). Tom npuikom n3Boan
ce MaTeMaTN4KO 3aK/by4MBambe, KOje YUeHUKe CTH-
MY/IVIIE [a la/be IPEIo3Hajy U KOPUCTe peleBaHT-
Hy MaTeMaTM4Ky amaparypy Ipy pellaBamy IIpo-
O1eMa y peasHOj CUTYalMju, ja YCIIOCTaB/bajy Ma-
TeMaTH4yKe cXeMe, fa Pa3Bujajy Mopene npu ¢op-
MUpamby MaTeMaTU4KMX [I0jMOBA, IIPY 4eMy Ce VH-
CUCTUpA Ha C/I0XKEHOj CMUCIIEHO] KOHIENITYa3a-
IVjU y4era 1 YCIIOCTaB/baby Be3a n3Mely mocma-

TpaHux objekara u porabhaja y peanHoj curyaumuju,
C jemHe CTpaHe, M MaTeMaTHYKIUX II0jMOBA M TIPOLie-
Iypa Koje objaumaBajy ogHoce usMeby Tnx objexa-
Ta 1 fjorabaja, ¢ gpyre cTpaHe.

Jla mu mocToju pasnmka usMehy nmpuHIMIA
OYMITIEAHOCTY Y TPAaAMI[MOHATHOj HACTaBU U OC-
HOBHMX npuHnyma y PMO? Tpaguiuonanna Ha-
CTaBa MaTeMaTuKe y Mlahum paspenyma OCHOBHe
IIKO/Ie 3aCHOBAHA je Ha MHTYMIUj1 Kao OO/MKY He-
IIOCPEHOT Ca3Hama. Tako yuuTe/b Hajyemrhe mo-
4Mbe HACTaBy IPOOIEMCKIM 3a/lall}IMa, Yuja Cy pe-
IIema BU3yenHo ounrnenHa. Ha mpumep, of ydenn-
Ka ce MO)Ke TPaKUTH JIa Impebpoje cimke y anbymy
¥ 1a M3pavdyHajy KOIMKO je YKYITHO CIMKa aKo HeKe
cmMKe fogamo y anbym. Peanman kontekct y PMO
pasmKyje ce Off TpaAMIMOHATHE HACTaBe CBOjOM
kommnekcHomhy (Van den Heuvel-Panhuizen,
2001; Milinkovi¢, 2012). Tako 6u Tpebano fga usa-
OpaHy KOHTeKCT Oyme 6oraT 1 Jjla CTBOPM YC/IOBe
3a y4eme HOBOI: IOBe3uBame Mehy mojmoByma/
MOCTYNIMMAa/TIpoIieffypamMa ¥ TpaHcdep HaydeHOT.
VI3abpaHy KOHTEKCTya/IHU IpoOIeMy VIMajy yIoTy
M3BOpa MaTeMAaTHYKNX II0jMOBA. 3aTO Ce ¥ KaXke fIa
je peamucTIYaH KOHTEKCT /IBOjaKe yyiore: IPBO — OH
o6e36ebyje yueme (IIOHOBHMM) OTKpUBambEeM MaTe-
MaTMYKVX UJieja U APYTo — IpefiCTaB/ba MecTa Ipu-
MeHe 3Hamba pelllaBambeM IIpobema.

Vimajyhm Ha ymy onpeperberbe 3a peatHO OK-
py>Keme Kao HaCTaBHU IIPUCTYII, BeTOBe OIIIITe Ka-
PaKTepUCTHKe yTeMeJbeHe CY Y TeOPUjI peanncTud-
HOT MaTeMaTU4Kor o6pazoBama. OcHO8HU UPUHU-
uu PMO reopuje cy: 1) Tpu Ban Xunosa HuBoa pas-
yMeBama reomerpuje, 2) ®OpojmeHTanoBa AMAaK-
tiuka ¢genomenonoruja u 3) Tpedepcosa mporpe-
crBHa MateMaTn3anyja. OHM yoOnIu4aBajy upuHyu-
ite yuerva u tioyuasarba y PMO Kxao meT 0CHOBHIX
KapaKTepUCTHKA, U TO:

1. GeHOMEHOONIKO  UCTPAXKMBalbe  WIN
yrorpe6a KOHTEKCTa,

2. ynotpeba Mofiena /WM TIpeMOLITaBabe
BEPTUKAIHMX MHCTPYMEHATA,
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3. y4eHWYKM paj ¥ usrpabuBame MaTeMa-
TUYKVUX MOjMOBa (YYEHWYKM paj M KOH-
CTPYKIIMja MaTeMaTHYKOT 3Hamba),

4. VHTepaKTMBHU KapaKTep IIpolieca HacTa-
Be I

5. Mel)yco6HO mpoXXnMame BIIIIe MOCTYIIAKa
ydema u/umm TeMa (HaCTaBHUX je[HNUIIA)
(Romano, 20096).

Illto ce Tmue Tpehe KapakTepucTuke, dec-
TO Ce y IICUXOJIONIKOj INTEPATyPU HaMIa3y Ha Tep-
MUH KOHCHIPYKill 3Haa yueHuxa. [Ipema KoHCTPY-
KTUBMCTUMA, KOHCTPyMCame 3Hama IpeAcTaB/ba
Y4eHUKOBO 0aB/berbe COICTBEHVM MICAOHUM IIPO-
IlecuMa y BUJy OTKpUBama HajOO/BMX CTparermja
3a pelllaBame IIpo6eMa Ha Koje ce Hamlasu, JJOK
CAMO OTKpUBamb€ 3Hala U UCTPaKMBAIbE CYLITH-
He 3aXT€Ba 3Ha4ajHO BUILE BPEMEHA y IIPOIIeCy Cas3-
HaBamwa. OBJle ce MMUC/IM Ha OTKPUBAH€ CYIITHH-
CKUX CBOjCTaBa IIpeJMeTa Ca3HaBamba, a 3Hama O
CYLITUHCKUM CBOjCTBMMA jaBJ/bajy C€ Kao €leMEHT
NOBe3UBama (KOHCTPYNCamba) 3HamWba KOJ, yYeHNKa
(AnTOHMjeBKh, 2006).

MeTOg0MOMKY OKBMP CTPAKMBaMbHa

Yeog y ucinipancuearve

VcTpaxxuBame je yCMEPEHO Ha OTKpUBAaIbe
IyTa KOju BOAY YYEHMKE JO MTOjMOBA Ca 3HAYEHEM
0g, ca jegHe CTpaHe, BU3YeTHUX IIPENCTaBa go, ca
ApyTe CTpaHe, IPOCTOPHOT PE30HOBAIba, HAT/IAIlA-
Bajyhu 1moBe3aHOCT BM3YeTHOT ¥ BepOamHOT Ipo-
Ileca Kao 3HAYajHUX y YYeHNYKOM pafy u usrpabhmu-
Bamby MaTeMaTUMYKMX IIOjMOBA M CYHTUIHOM YOb-
nMMYaBalky pe3oHOBama. Ha Toj ocHOBU cnemmmo
uyneje nsrpabuBama u enabopupama nocrojehe nH-
TyuLMje O MPOCTOpY, pasBujajyhm 6GesycnoBHo n
reoMeTpujcKy uHTYnnujy. Jomajyhm osome n koH-
CTPYKTUBUCTUYKY TIOT/IEN, Y UCTPAXKMUBAKY CMO CE
6aBym M3rpabuBameM reoMeTPMjCKUX IOjMOBA U
TeOMETPUjCKOT MUIL/bEHhA Y PEATHOM OKPYXKEHY y
KOMe ce y4u. Vicnutusanmm cMO pasBoj y4EHUIKUX

3HaIba, Kao 1 KAKO YYUTEbY OBO KOPUCTE 3a y4eIbe
U KaKoO ce OfiBMja Taj IpolLec.

Meiuogonoiuja ucinpaxcuearna

Ilpegmeiti cTpaxuBama je eKCIIepUMeHTaJl-
HO JICIIMTMBAme 11 MpoydaBame edekara HaCTABHOT
INPUCTYIIa y IIOYETHOj HACTAaBM TeOMETpHUje, yTe-
ME/bEHOT Y TEOPUjU PeanMCTUYHOT MaTeMATUYKOT
06pa3oBamba, MOAPXKaH MPOIPATHIM MHOBATUBHIM
yi6enrkoM. b mcTpaxnBama je MCIUTUBAMbE
KaKO peaTHO OKpY)XXeme Yy TeOMeTPMjCKUM cajp-
Kaj/Ma YeTBPTOT paspefia IoYeTHe HACTaBe MaTeMa-
THKe yTude Ha: 1) mocturayha ydeHnka (KOTHUTUB-
HI aCTIeKT YK/by4yje YUeHndKa dociuinyha v peso-
Hosarve) 11 2) MOTUBAI)Y (aeKTUBHY acIIeKT YK/bY-
Jyje yIeHUIKY Moiliusauujy u axinusayujy). Ha oc-
HOBY LIV/ba M3BEJIM CMO OAroBapajyhe sagaiiixe.

Kop excriepuMeHTasnHe rpyIe je, Kao He3aeu-
cHa 6apujadna, yBelleHO pealHo OKpYy>Keme (Hac-
TaBHM HPUCTYI IOAPXKaH ofrosapajyhum yube-
HMKOM). 3a6ucHa éapujadna je ycrex y4eHMKa us-
paXeH Kpo3 paslmKy HOCTUrHyha Ha TecToBuMMa
3Hama (IIPeTecT M PeTecT), MCKa3aHy M0 3aBPLIETKY
obpaze yii6ennuke teme ,, KBagap n xorka®

Y excriepyMeHTaTHOM UCTPKMBabY MOILIN
CMO Off, otiuilie Xutioilie3e 1a peaTHO OKPYKembe Kao
HAaCTaBHM MPUCTYI U IPOIPATHN MHOBATUBHUA MO-
Iern yHOeHnKa IToYeTHe HacTaBe MaTeMaTyKe M03M1-
TUBHO yTUYY Ha HOCTUTHYha 1 MOTMBALUjy Y4eHN-
Ka 4eTBpTOr paspena. ITomohne xutioiiese cy:

1) TecT TeOMeTpUjCKUX CIHOCOOHOCTM Mepu
reOMeTpUjCKe CIIOCOOHOCTM Yy4eHMKa YeTBPTOT
paspena;

2) Cxop Ha peTecTy 3Hama y4eHMKa 3aBUCK
Off CKOpa Ha TeCTy reOMeTPMjCKIX CIIOCOOHOCTH.
OuexyjeMo fla peamHO OKpyXKele Kao HaCTaBHU
NPUCTYI BULIE IOTOAYyje yYEHMIIMa KOjU MMajy
607be reoMeTpujcKe CIOCOOHOCTI;

3) YueHuk koju uMa Behu cKop Ha TeCTy reo-
METPUjCKUX CIIOCOOHOCTY BUILE 1 HAIpefyje Kpo3
eKCIIepMMEeHTAIHY IIPOTrpaM;

12



Peanwo oxpyscerve y iloueilinoj Haciliasu ieomeitipuje

4) Besa m3mehy perecta m BenmumHe Ha-
IpeTKa Kpo3 eKCIepMMeHTalHu mporpam Ouhe
jaka;

5) YBobeme peaHOr OKpy»ema 1 IPOIpaT-
HOT yibeHnKa MO3MUTUBHO he yTuuIATK Ha MOCTHT-
Hyha y4eHnka;

6) HactaBHM HpHUCTYIl peasHO OKpYy>Keme
mahe 3HauajHO 60/BM IpOCEK 3Hama (y OFHOCY Ha
HACTABHY IPUCTYI KOjU je TPaAMIOHANIaH). Yue-
Hyny E-rpymne 6nhe ycnemrnmju on yuennka K-rpy-
e 1 y 3afaluMa YMbeHNIa, Kao U y 3ajjalMa y
KOj/IMa Ce Tpake BUIIM HUBOY 3HaMa — IPUMEHe.

7) Ilpumena opabpaHor npucryma crsopuhe
Belly MOTMBMCAaHOCT y4YeHMKa 3a ydYeme TeoMeT-
PUjCKUX cafpiKaja y IIOYETHOj HACTaBy MaTEMaTUKe.

On MCTpaXMBAYKMX TEXHMKA KOPUCTIUIN
CMO TecTupame (3a yTBphuBame reoMeTpujcKux
CIIOCOOHOCTY YYeHMKa M MOCTUTHYha ydeHMKa) u
nocmatpame. Bynyhu ga Hucmo pacnionaranu moro-
IHVM TECTOBVIMA 3Haba KOjuM 61ICMO Mepuiu Io-
crurayhe y4eHnka 4eTBpTOr paspena y temn ,Ksa-
[ap ¥ KoIKa“, CAMOCTA/THO CMO MPUCTYIININ U3pa-
IV afileKBaTHNX MEPHUX MHCTPYMEHATa, Ynje Cy Me-
TPUjCKe KapaKTepIUCTIKe IIPOBEPEHe.

Y3opak je uMao KapakTep IIPUTOZHOT y30pKa.
VcTpaxkuBarbe CMO U3BEIN Y Capaibll ca yIUTe/bM-
Ma J IIKOJIOM KOja peanysyjy HacTaBy MaTeMariy-
Ke y 4eTBPTOM paspefy IO TPaAUIMOHATHOM Hac-
TaBHOM IPUCTYIY 1 yIIOeHuKy. VicTpakuBameM Cy
6una obyxsaheHa cBa ofe/pera YeTBPTOr paspenia
usabpaHe LIKOJIE.

CHuMakK crama U3BEJleH je IUIOT-TECTOBU-
Ma. 3a ToTpebe IIaBHOT TeCTa TeOMeTPHjCKIUX CII0-
COOHOCTY MHAVMBUIYA/THO je TeCTUPAHO CTO YeTpfie-
ceT ocaM yueHMKa yeTBpTor paspena Ol ,Muman
B. Mumnhesuh® n3 beorpapa, mxose koja je yuecT-
BOBaJa y €KCIIEPMMEHTATHOM IIporpamy. 3ajp>KaHe
cy nocrojehe cTpykType ofiebera (ceaMaeceT Tpu
yueHuka y E-rpynnu u cefampiecer met yyennka y K-
TPyIy; IIO TPY Ofie/bekba YeTBPTOT paspefa U3 UCTe
IIKOJIE ¥ TPU y4YMTe/ha KOja Cy pajuia IO eKCIle-
pUMeHTaTHOM Iporpamy). Hakon msBegeHor Tec-

THpama reOMeTPUjCKUX CIIOCOOHOCTU M TIpeTecTa,
IIEeCT YYEHMKA je VIO MCK/bYYeHO Y HapeHUM ¢a-
3aMa ucTpaxxmpama 3a E-rpyny (N=67). Ha ocHoBy
pesy/TaTa Ha TeCTy FeOMeTPUjCKIX CTIOCOOHOCTH 1
TEeCTY 3Hama 3a yjeJHauaBae rpymna (IpeTecTt) oT-
II0Y€EO je IBOHENE/bHI eKCIIEPUMEHTATHY NIPOrPaM.
Y oxBUpY peTecTa UCIIMTAHULIM Cy TECTUPAHU TeC-
TOM KOjU je IIpeACTaB/bao MapajenHy GopMy OHOj
Koja je KopuurheHa Ha IIpeTecTy.

Opianusayuja u uzeéoherve ucitiparxcuearoa

Excitepumenitianty Haciiagy IpUKasaau CMO
KpO3 CHIpYKIUYPY U Cagpicaj ekciiepumeHiianrtux 4a-
cosa. JleTaJbHO CMO OIMCalIM CBUX CElaM ieomeili-
pujckux aKiiueHOCiU 3 eKCIIePYMEHTATHOr Ipo-
rpaMa 1o3uBajyhm ce Ha 4eTVpy BaKHe TeopeMe U3
OKBMpPa eyKIUJICKe TeOMeTpHje Koje ce TUIy Meperba
nospin (Ludi¢, 1997), koje cy Ham 06e36emuie oc-
HOBY 3a MJIejy yuema IyTeM IIOHOBHOI OTKpuha y
Cafp>KajiMa eKCIIEpMMEHTATHOT IIporpama.

Y ocMmmmbaBamy 4acoBa, CTPYKTypas-
HO M Cafip)KajHO, Y OCHOBM Ce PYKOBOAUMO (uIo-
30(CKMM pa3MaTpameM BemuKor Kmacmka A. Ilo-
eHKapea 1 HeroBOM MJIejOM YOBEKOBOI MCKYCTBa
u 3acHuBama reomerpuje (Poincaré, 1905; Ho-
kuh, 2007). [la 6ucmo popmumpanu upejy npocro-
pa, CIY>XMMO Ce eKCIepMMEeHTMMa Kao IpU/IMKa-
Ma Koje HaM oMmoryhaBajy fja mocerHeMo Ty upgejy.
Ha T0j ocHOBU pa3Buja ce 1 CIOCOOHOCT IPOCTOP-
HOT ToMMama. bpojHu mcTpakmpaum Buje IPoOC-
TOPHY CIIOCOOHOCT U BU3Ye/IHY MIMAarvHaIujy Kao
OuTHE 3a MaTeMaTUYKO (T€OMETPUjCKO) MUIIbEHE
(Clements and Battista, 1992). Otyna ce u kpehemo
y IIpaBIy pa3Boja IPOCTOPHE CIIOCOOHOCTY Y BU3Y-
e/lHe VIMaryHaIyje IoMohy reoMeTpujcKuX aKTHB-
HOCTU U 3ajjaTaka y ylioeHnky mMatemaTuke. CBec-
HI []a je ped O AYTOPOYHOM Ipolecy GpopMupama
HaBMKe Jledjer yMa Jla FeOMeTpujcku (MaTeMaTmd-
KI) MUCTIM ¥ MaTeMaTu3upa oKpyxyjyhy peamHocr,
YIIYCTU/IM CMO Ce Y UICTpaKiBambe. Y 0BOM CMUCTY,
pesynTaTi UCTPaKMBamba TeopujcKor okBupa bap-
ToNMMHUja 1 boepa momormyu cy HaMm fia cariefamo
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HACTaBy reOMeTpHje TaKo Ja OHA YK/by4dyje KYITyp-
Ha 1 KOTHUTVBHA IATaba yYetba reOMeTplje y KOH-
tekcry (Bartolini and Boero, 1998). Mucnumo na 6u
Tpebao fa uCTpaXknBatbe 1 pa3Boj Koju mpousnby
J1ajy CMepHMIIje TPOrpamy moYeTHe HaCTaBe TeOMeT-
pyje (1a 1 mype MaTeMaTyKe).

Jeman of K/bYYHMX IIOjMOBa KOjUM CMO C€
6aBu/IN jecTe 1MOjaM yuerva tyitiem (l0HOBHOT) OTf-
kpuha (Freudenthal, 1991; Muhnh, 2005; Cai, 2003),
npu 4eMy ce oTkpuhe mpuxsaTa Kao ,CasHame Y3
KOje ce MOXKe TPUAPY>KUTU HeKa Of KapaKTepuc-
TyKa npasux orkpuha“ (Muhnh, 2005: 15). IToce6-
HO je HaI/IallleHa yIoTpe6a MaHUITY/TaTUBHOT MaTe-
pujana U MOACTUIIAbe Ha MaHUITY/IATUBHO, I10Ce6-
HO Yy YHOeHMIIMAa MaTeMaTyKe, OJHOCHO MaHMUIITY-
JIATMBHOT MaTepyjaia Kao MOKpeTayda pu usrpahu-
Bamby reoMeTpujckor sHama (Clements and Battista,
1992; Muhuh, 2005; Munuakosuh nu Muhuh, 2008;
Pomano, 2009a).

HaBe,I[I/IMO I‘eOMeTpI/IjCKe AaKTMBHOCTII Ca
€KCIIEpMMEHTA/IHUX YacoBa:

1. Ymomasarwe kyiiuje (odnuka keagpa) iio-
wipedHUM Uaiupom — MOYeTHA IPOOIeM-
CKa cuUTyalMja KOjoM je 3amoyera Tema
»~KBajjap 1 Korka“ u koja je 3a Liy/b UMaja
fla y9eHNKe MOTHUBHIIE 32 YUere, a CITy>KI-
JIa je Kao MOfIe/I 3alaTaK KOMe ce IIOBpeMe-
Ho Bpaharo;

2. I[Ipasmwewe #pasunHol uapaneneniutiega
OTKPUBAtbeM Hel08UX 0COOUHA — YICHUILIN
nobujajy 3ajaTak ja MpaB/bemeM KBajapa
(IIpaBUJIHOT Hapajienenuiena) OTKPUBajy’
EroBa CBOjCTBa IOMONY AMAaKTHMYKOT
Marepujaa;

3. Pauynawe #ospuiune cnoxexe @Puiype,
yeohere fiojma mpesxa tena — MpUIpeMa
3a mojaM Mpexke KBajapa (KoIjke) Koja ce
OCTBapyje Kpo3 MaTeMaTusauujy Hema-
TeMaTH4Ke CUTyalyje 'IINBee CTONMHba-
Ka’; TIOJIa3y ce Off peaHe CUTYyaluje Koja
je cTBopwIa motpeby 3a MaTeMaTMYKOM

MHTEepIpeTanyjoM nmoMohy AMAaKTUYKOT
Marepujana;

4. Ilojmosu mpexca xeagpa (kouxe) — ymo-
TpeObaBa ce MAMAAKTUYKY MaTepujal
KOjeM CMO ce BuIIe IyTa Bpahamu Jok je
Tpajao eKCIIepyYIMeHT;

5. Llpiniarwe mpesxce keagpa (koyxe) — 3a 1p-
Tame Mpexe KBajpa (KoIKe) yBOAVMMO He-
KO/IMKO CEKBEHIW Koje BOJie YYeHUKe Ka
CaMOCTa/lIHOCTM (3Hauyaj CeKBEHIMpama
U3PUYNT je Y peajMCTUYHOM MaTeMaTny-
KOM 00pasoBamy);

6. IIpasmere tiena odnuka Kkeagpa, Uogcu-
uare Ha UCTIPANUBAtbe — TIPE CUMOOTIY-
KOT 3alIlyca ¥ yOIIIITaBamba yBOAM Ce aK-
TMBHOCT KOja y4eHMKe IOACTIYE [ja pas-
MMIIBAjy 0 MPeXy KBaapa (KOIKe) pajgu
IpUMeHe Hay4eHOT Yy BUAY MCTPaXMBau-
KOT 3a/]aTKa;

7. Mspauynasare iospuiune keagpa (kouyxe),
popmyncko ussoherwe — mopcehame yde-
HJKa Ha IOYeTHM NTPOOIEeMCKY 3a/IaTaK 13
TeMe — IMPOOIEMCKY CUTYaIljy MaKoBamba
KyTHUje; akKTMBHOCT MaTeMAaTW4KOT Mofe-
JI0Bama Koja ce pas/iuKyje of yooudajeHnx
IpoO6/IEMCKIX CUTYalyja Ha KOje YIeHNIN
Hamlase y HaCTaBU Ifie ce He IPUMEHYjy
CTaH/apJHe MPOIlefiype pelllaBarmba NN ce
crefie Ipeny3HO AedMHUCAHY KOpaly aK-
nuja (pemreme, Tj. yT JOACKa O pellema
He MHTepIIpeTIpa ce Ha jeflaH 1 CaMo jeflaH
Ha4lH, OJHOCHO IIPOIleC MHTepIIpeTalje
ce 6orarmu); Bpahamo ce Ha Mpo6IEMCKY
CUTYallMjy pa3MOTaBamba Mpexe KBajpa.

Y cBpXy ucTpakuBamwa NpPUIPEMUIN CMO
wiecti Teomeitipujckux ciiocodHociiu 3a: 1) yjenHa-
YyaBame IPyIa y eKCIepYMEeHTaTHOM IIporpamy u 2)
MIpOBEpPYy MHTEpaKLMje eKCIIepMMEHTATHOT IIporpa-
Ma u rpyne. Tecitiupare 3Harwa y4eHNKA U3BEIEHO
je y cBpxy nopebema nocturayha y4yenuka mo Hu-
BOJMaA 3Hamba, CTPYKTYpUCaHNUX 3afalyMa Tuna 1 u
2, oqHOCHO l.a. u 1.6., Te 2.a.,, 2.6.1. u 2.0.2. tbuma

14



Peanwo oxpyscerve y iloueilinoj Haciliasu ieomeitipuje

CMO yTBpAMIN OCTBAp€HOCT IiN/ba ona6paHor Hac-
TaBHOT IIpUCTYIIA.

TexHuka nmocmarpama HaM je omoryhmia ma
M3HEeCeMO KpaTKa 3allakama ca Oflp>KaHMX 4acoBa.

Ananusa u untiepiipeiiauyuja
pesyninatia uciipaxusara

MspBojunm cMO K/by4He pesynilidilie [0
KOjUX CMO JOLUIN. TecT reoMeTpujcKux CocoOHO-
CTH CacTOjao ce Off YeTHPM CynTecTa (VM MCTO TOMM-
Ko Bapujabmm). GakTopcka aHamM3a je cyrepucana
Jla ce YeTUPU CYNTecTa MOTy HOCMATpPaT! Kao TecT
KOjU JVICHUTYje jefHy TeOMEeTPUjCKYy CIIOCOOHOCT
(mobujeH je moparak Koje Bapujabie ce rpynuuy y
KOjy paKTOp, IIa CMO JIOTMYKOM aHATM30M HOLIIN
0 CHOCOOHOCTM KOja Oy MOITIa Ia CTOjU Y OCHOBM
u3fiBojeHor (akTopa, MMajyhu y BUmy 3afaTke Koje
cy kopmiihenn Ha tecty). Vicnmrami cMo u Koperna-
nuje u3Meby Tecta reoMeTpUjCKUX CIIOCOOHOCTH U
TeCTOBa 3Hama (IIpeTecT U peTecT). VIsHenu cMo pe-

3y/lTaTe O IOCTOjalby KOpelaunja 1 jadyyHaMa Besa
usmeby Bapujabmu. EBo HajsHavajHMjuX pesynrara.

Y Tabenu 2 3a E-rpyny Hanmasumo nojegysa-
yHe Kopenanyje usmeby Bapujabmu (IImpcoHoB Ko-
eMLMjeHT MMHeapHe Kopenanuje) U Jia I je OHa
3Ha4ajHa iy Huje (M Ha KoM HuBOY). V3BojmMo oHe
Kopenanyje 4nja je jayuHa Besa U BeIudlHa 3ajef-
HIYKe BapujaHce Off 3Hayaja 3a MpobieM KojuM cMO
ce 6aBM/IN U KOje TTIOKa3yjy CTaTUCTUYKY 3HAUYajHOCT
(na HuBOY 0,01 wmn 0,05). Taxko, 3a E-rpymy Besa us-
Meby perecTa 1 Bem4nHe HalpeTKa KPo3 eKCIepy-
MEHTA/THU IporpaM je jaka u mosutuBHa (r=0,74,
CTATUCTUYKM 3Ha4ajHa Ha HUBOY 0,01). I1ITO je Behn
CKOp Ha PeTecTy, To je 1 Beha pasnmuka y cKopy ns-
Mmeby perecra u mperecra, Tj. npumehen je Hampe-
JaK y eKCIlepMMeHTajTHOM Iporpamy. 3a E-rpymy
Besa u3Mehy perecTa 1 Tecta reoMeTpPHjCKUX CIIO-
coOHOCTH je cpepmbe jaka 1 mo3uTtnBHa (r=0,46, cTa-
TUCTWYKY 3HadajHa Ha HuBOy 0,01). IlITo yyenmk
nMa Behu ckop Ha TecTy reoMeTpHjCKUX CIOCO0-
HOCTH, BUILIE ¥ HaIIpeflyje KpO3 eKCIepyMeHTaTHN

Tabena 2. Kopenauuje usmehy tieciiia ieometdpujckux ciocoSHOCHAY U HATPegosarea HA THeciliosUMa 3HAA

(ipeitiectti u peitiectii) 3a eKClepUMEHTUANHY TPYiLY.

PRE_ SUMA RET_SUMA IQ_TOTAL TEST RAZ

PRE_SUMA  IIupcoHOB KOe(puIujeHT
Huso 3HavajnocTn

bpoj yuenuka
RET_SUMA IlupcoHOB KoedpuiyjeHT
Hwuso sHavajHoCcTN

bpoj yuennka
IQ_TOTAL  IlmpcoHoB koeduuyjeHt
Hwuso snavajnocTn

bpoj yuennka

TEST RAZ  IlupcoHoB KoepuiujeHT
HuBo 3HavajHOCTM

bpoj yuenuka

1
66
A44()
,00
62
25(%)
05
66
-28(%)
03
62

A4(*) 25(%) -28(%)
,00 05 03
62 66 62
1 A6() T4(%)

. ,00 ,00
68 68 62

A46(*) 1 31(%)
;00 . 01
68 73 62

74() 31(%) 1
,00 01 .
62 62 62

Jlerenpa. PRE_SUMA —yxynan cxop Ha nperecty, RET_SUMA — yxynan cxop Ha perecty, IQ_TOTAL — yxynaH ckop Ha
TecTy reomeTpujckux cnocodbHoctd, TEST_RAZ — pasnuxa usmely ckopa Ha IpeTeCTy U peTecTy (ykasyje Ha BETUUHHY

HaIlpeTKa);

** Kopenauuja 3HayajHa Ha HUBOY 0,01; * Kopenauuja 3HauajHa Ha HUBOY 0,05.
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Tabena 3. JleckputiitiueHu cllatuciiuyu 3a gee ipyiie Ha gea wiecila 3a yKyuHo iociiuinyhe yueruxa.

Tpyna ApuTMeTHYKa CTaH;.[apnga Mumvym  Makcnmym bpoj
cpenMHa AeByjanyja YYeHMKa
PRE_SUMA E 0,37 0,13 ,09 ,74 67
RET_SUMA E 0,43 0,19 ,09 ,88 67
PRE_SUMA K 0,38 0,15 ,12 ,82 75
RET_SUMA K 0,28 0,15 ,02 ,74 75

Jlerenpa. E — exciepumenTainHa rpya, K — konrposnna rpyna, PRE_SUMA — ykynaH CKOp Ha IIPETeCTy,

RET_SUMA - ykymnaH CKOp Ha PETECTY.

nporpaM. Crora, peasHO OKpy»Kethe Kao HaCTaBHU
IOPUCTYIl BUILE IOTOAYje YYEHMIMMA KOjU MUMajy
0o/be reoMeTpMjcKe CIOCOOHOCTU (HO OBa je Be3a
cpenme jaxa).

[Topenehn E-rpyny n K-rpymy, c 063upom Ha
YKYIIHO IocTurHyhe Ha fiBa TecTa, JOLIIM CMO JO
cnepehux pesynrara. [JoOmjeH je OueKMBaHU pacT
cpenme BpegHOCTU nocTurayha yyennka E-rpyme.

Osa pasnuka ykasyje ga ocrtoju edexar Hac-
TABHOT NIPUCTYIIA PEATHO OKPYXKere Ha IOCTUI-
Hyha y4eHmuka u3 reomerpuje, unMe je morBphena
OIIIITa XUITOTE3A.

AnanusoM BapujaHce 3a IOHOB/bEHA Mepera
YTBPOWIN CMO Jia JIU TIOCTOje 3Ha4ajHe Pas3/uKe U3-
meby E-rpyne u K-rpyne Ha mperecTy u perecry.
HaxnagnuM nopehemwnma sxenennu cMo ja 06aBuMo
neo Hu3 nopebema (IIpBo cMo pauyHamu ykynaH F
IIOKa3aTesb, KOjy YKasyje Ma 11 3Ha4ajHUX Pas3inKa
usMeby rpymna y npojekry; ako je OH 3HayajaH, IITO

yKasyje fa IIoCTOju pasnmka usmeby rpyma, o6asu-
M CMO U TOJlaTHE TeCTOBE 3a MAeHTUUKALN)Y TUX
pasnuka). Y Tabenu 3 matu cy geckpunrtusu 3a E-
rpymy u K-rpymy Ha mpeTecTy U peTecTy 3a yKyIIHO
nocturayhe yuenuka. Tabemom 4 mnpuxasanu
Cy Ppe3ynTaTu ananuse eéapujaxce 3a iHOHO6/beHA
meperwa (ANOVA), koja je mokasana fa HOCTOjU
uHTepakuuja n3Meby ¢akropa mperecT-perect n
rpyna Kajia II0CMaTpaMo YKYIHO IocTurHyhe Ha
nenom Ttecty (F(1,123)=36,42, p<0,05). Pasmmka
usmeby nperecra n perecra E-rpyny u K-rpyme
CTaTUCTUYKM je 3HAYAjHA.

CraTtucTuykm ce, gaKie, HOTBPANIO A€jCTBO
He3aBUCHe Bapujabiie peanHo OKpysierve Ha 3aBU-
CHY Bapujabny socitiuinyhe yuenuxa. E-rpymna sHa-
YajHO je HaIllpefoBasa, NOoK Cy yueHunu us K-rpyme
MOCTUI/IN CTabUjU pe3ynTaT Ha PETECTY Y OZHOCY
Ha IPETeCT.

Tadena 4. 3nauajuociii pasnuxa usmehy gee ipytie Ha Upeilieciily U peitieciily 3a yKyiHo tocitiuinyhe yueHuxa.

36up KBagpara
. Kommynnk cyme .
OJICTyIama pesynTara bpoj cTeneHn N 3HayajHOCT
Off IbMIXOBE cnobome p pasnmka
cTemneHa cnoboge
Cpefiibe BpeHOCTH
ITpecex 31,93 1 31,93 940,19 0,00
GRUPA 0,49 1 0,49 14,52 0,00
Ipemka 4,18 123 0,03
PRE_RET 0,02 1 0,02 1,26 0,26
PRE_RET*GRUPA 0,46 1 0,46 36,42 0,00
Ipemrka 1,57 123 0,01
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Tadena 5. 3nauajuociti pasnuxa usmehy apuitime-
WUYKUX cpeguna ipyia.

Ipyma  PRE_RET {1y {21 {3} {4}

{1 E  PRE_SUMA 0,01 1,00 0,00
2} RET_SUMA 0,01 0,07 0,00
PRE_SUMA 1,00 0,07 0,00

E
{3} K
K

{4} RET_SUMA 0,00 0,00 0,00

Jlerenpa. E — excnepumeHnTaiHa rpya, K — KoHTponHa
rpyna, PRE_SUMA - ykynan cxop Ha npetecty, RET_
SUMA — ykynaH CKOp Ha peTecTy.

Jar je u Ipadukon 1 us ucre aHamM3e Ha OC-
HOBY KOT BUJIVIMO KaKaB je edeKkar ocTBapuo eKc-
nepuMeHTanHu nporpaM. Bupumo gma je E-rpyma
3Ha4yajHO HaIlpefioBaa, 0K cy ydyeHunu us K-rpy-
Ile HYDKeT TOCTUrHyha Ha peTecTy y OHOCY Ha IIpe-
TecT. Kako je F BpelHOCT CTaTUCTUYKM 3HAYajHA, TO
3HA4M JIa HajMame jefHa Off pasmuka usmeby apur-
MeTUYKNX CpeiMHa Koje cy octBapue E-rpyna n K-
IPyIa y4eHMKa Ha IIpeTecy M peTecTy Mopa OuTu

Ipapuxon 1. Edpexaii excliepumeHiiannol upoipama — Gpuka3
fipoceuHux epegHocitiu iocitiuinyha yuenuxa Ha tipeiieciily u peilieciiy

3a eKcilepuMeHiianty u KOHIPOnHy ipyiLy.

PRE_RET*GRUPA; LS Means

Current effect: F(1, 123)=36,417, p=,00000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

CTaTUCTMYKM 3HadajHA. To je yrBpheHo aHammsom
BapujaHce u mpukasaHo je Tabemom 5. Op ykym-
HO mmect Moryhux pasnmka usmeby apurmeTnukux
CpenyHa Ipyma, YeTpH Cy 3Ha4YajHe, I TO Ha HUBOY
0,05; Ha OBOM HUBOY of0aIyjeMo HYITY XUIIOTe3Y,
Tj. ca curypHouhy og 95% MoxXeMo fja TBPAVMO A3
Meby pasnukaMa apUTMeTHYKUX CpeivHa Mopa 6ap
jemHa 6MTH 3HaYajHa. 3HavajHe cy ciepehe pasnnke
usMeby aput™meTnukux cpepuna: E-rpyne nperect
u E-rpyme perecr (0,01), K-rpyme perect un E-rpyne
nperect (0,00), K-rpyne perect n E-rpyne perecr
(0,00), K-rpyme perect u K-rpyme nperecr (0,00).

3aTuM cMO mpaTwim eeKTe 3a CBe 3a/jaTKe
tuna 1 3ajegno (l.a. m 1.6.) u cBe 3ajjaTke TnmIa 2
3ajenHo (2.a.,2.6.1. 1 2.6.2.), a 3aTUM U 110 U3JBOje-
HVM [IMTalkbMMa — TUIIOBMMA 3ajaTaka l.a., 1.6, 2.a.,
2.6.1.m2.6.2.

Cymupajmo pesynrare Koju Cy Off 3Hadaja 3a
U3BEJIEHO eKCIIePUMEHTA/THO UCTpaKUBame. Yde-
Hyny E-rpyne ycnemHuju ¢y y 3aganyma 4umbeHn-
na op yueHuka K-rpyrme, amm cy octanm Ha MCTOM
HIBOY 3Hama y 3ajjall¥Ma Ipume-
He, oK cy y4deHuuu K-rpyme mo-
Kasajy 3Ha4ajHO JIOLIMje pe3y/iTa-
T€ ¥ TUMe JIeTVIMUYHO IOTBPAVIIN
jemHy Off OCTaB/beHNX MOMONHMX
xumnoresa. OcTano je HejacHO U He-
MOKPMBEHO — I KaO TaKBO MOXe fla
ce cMaTpa npegMeToM Oyayhux mc-

0.55
TpaXNBamba — 3alITO Cy YYEHUIN

050 1 K-rpymne 3HadajHO nommju Ha pe-
045 | ] TeCTy 3a TUI 3a71aTKa 1 (kaja ce pe-
3y/ITaTH y4EHUKa yIpocede 3a TUII

0.40 1 1 3ajlaTKa uumeHnie u uHbopma-

2 035} ] Iyije — IPeNo3HaBabe I PEIPOIYK-
IVja 3HaWba U pasyMeBame). Yue-

030 | T Huny E-rpyne y saganyuma npume-
025 | ] He 3Hama MIMajy 3HauajHO Oosbe pe-
3y/ITaTe Y MaTeMaTM4KOM KOHTEKC-

020 | 1 —o- GRrRUPA TY, @/ He I Y peaHoM. AH?[, 3a-
0.15 . ; eksperimentalna grupa HakamJMa ca 4acoBa jacHoO je yo-

PRE_SUMA RET_SUMA -0 GRUPA

PRE_RET

kontrolna grupa

YeHa M3PAXKeHNUja MOTUBUCAHOCT
YYeHIKA 33 yuere IeOMeTpPUjCKUX
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cajip>kaja mpy OfabpaHOM HACTaBHOM HPUCTYIY U
IPONPATHOM MHOBATMBHOM YIIOE€HMKY, YMMe je I10-
TBpheHa jenHa o moMohHMX XuIoTe3a.

Kapa roBoprmo o 6eredputrMa nprmMemneHor
HACTAaBHOT NPUCTYIIA, MOI/IM OMCMO [ja KaXKeMo Ja
y4eHUIM uMajy 607/pa MOCTUTHYha y HEeKMM acIiek-
TMMa y KOjyIMa CMO JOOWIN pas/iKe, a/lii He CaMo
ma uMmajy 6o/pa nocturuyha Beh cy yuennuy Buiie
MOTUBICaHM 3a yuewe. [IpetnocTaska je ja 6u oBa-
KaB IIPOrpaM y HEKOM AYTOPOYHMjeM IPUCTYIIY [0-
Kasao jour 6ome edekre 6yayhu ga ce yuemwe mo-
CTENeHO JelllaBa Kao IIOC/IeAUIIa aKTMBHOI aHra-
JKOBamba YYeHMKa, CTPYKTYPUCAHOT aKTUBHOCTIMA
KOje IIOMaXky PasBOj F€OMEeTPUjCKOT MUIL/bEHa, OF
HedopManHux o Buile GpopMaTHNUX 1feja IpU Te-
OMETPM)CKOM pE30HOBalbY.

3ak/pyyHa pasMaTpama

IIpepcTaBunm CcMO KOHLIENT MHOBAaTU-
BHOT MOJena yII0eHNKa Kao HOogpuiKy HACiiaeHoM
upuciiiyily peanHo okpyxicerve U Ha OCHOBY MHTEP-
IpeTMpaHuX pe3ylTara oM f0 oppeheHnx
3aK/by4aka.

JIHOBaTMBHM MOZeN YyIIOeHMKa BUAVMO Kao
jemHy MpaKTUYHy MMIIJIEMEHTALM)Y KOja IOAp>KaBa
KOHCTPYKTUBUCTUYKY TIPUCTYII HACTABU Y PEATHOM
okpyxewy (Mwmukosuh, Hoxuh u [ejuh, 2008;
Milinkovi¢ i Poki¢, 2009). 3acTynamo rregmiure aa
Cy OCHOBHU LIM/bEBU IIOYETHE HACTaBe MaTeMarTHKe,
HOpeJ, MaTeMaTW4Ke IVICMEHOCTH, CTBapambe CTarmba
YIUTAHOCTH, TeXHa Ka CTBAPamby MUCTPAKMBAYKOT
lyXa y4eHuKa, Kao u ocehaja 3a ycrocraprbame Bes3a
dbopmanHe MaTeMaTuKe, Ca jejHe CTpaHe, ca IojaBa-
Ma U3 peaTHoOT OKPY>Kema, ca ipyTe.

OproBapajyhyuM cTpyKTypucameM ylIoeHNd-
KIX Lie/IHa MOXKe ce moctuhnu edexar akTuBMpama
YIeHWYKVX IOTEeHIMjajla 3a YIO3HaBalbe MaTeMa-
TUYKUX II0jMOBa U pellaBamwe npobnema (MumnH-
xosuh, Hoxuh u [lejuh, 2008; I'yces, 2003). ITocTur-
HYTOM AndepeHIjanyujoM y YIOeHUKY pa3Buja ce
MMIIbehe YYeHNKa, IMOACTHYe Cce pa3Boj MaTeMa-

TUYKNX CIHOCOOHOCTM y4YEHUKA U MOMaXKe Y4eHM-
IMMa Jia JOCTUTHY BUILIEe HUBOE 3Hama U yooOmm-
4ye MaTeMaTM4YKO pe3oHoBame. Ilpemnmoxumm cmo
CTPYKTYpPMCare HaCTaBHMX LIe/IMHA KPO3:

1. Axitiusuparve iiaxcroe (MOTHUBAUUTY) U MO-
MusayUoHU 3agattiax — Ha TIOYETKY CBaKOT
THIOT7IaB/ba yIIOEHMKa HajaBjbyje ce mTa he
YYEHUIV HAy4UTU M CBAKO IIOITIABJbE Yy
YUOEHMKY IOYMIbe IPOOIEMCKOM CHUTY-
alyjoM, T3B. MOTMBALVIOHVM 3a/JaTKOM; J10
pelliaBama OBOT 3ajlaTaKa JO/Iasy ce TeK Ha
Kpajy I0I/IaB/ba Ka/la yYeHUIIV Y JOBOJ/bHO]
MepM NIPOLIMpPE CBOje 3HabE;

2. IIpodnemattiudayujy ojma unu 4ociiyika
— YYEHIUK ce ycMepaBa Ka OTKpMBalby Heke
nojase (1ojMa MM IMOCTYIIKA) WIN Ce MO-
Jielyje TOK pasMMIIbamba Y IPOOIeMCKUM
CUTYyanyjaMa; OBaj IPUCTYIl 3aCHOBaH je
Ha yIIO3HaBalby MAaTeMAaTMYKUX Cafip)Kaja
KpO3 aHa/lM3Upame 1 pellaBame n3abpa-
HMX MOfie/T 3afiaTaKa (IIpoO/IeMCKIX CUTY-
alyja) Koje Cy OCHOBA Ca3Hamba;

3. Yeemdasare u memopucare Kpo3 peuia-
éarve 3agailiaka — Pa3HOBPCHOCT cafp)Kaja
ca KOjUM Cy Y Be3) HOBa 3Hama KakKo 61
ce omoryhmma dQnekcubunnuja ymorpe-
6a 3Hamba y HOBUM KOHTEKCTUMA; 3aJaly
KOj!l Cy HaMeHeHN yBeXKOaBamwy U MeMo-
pUcCamy Cy pasHOBPCHM IIO CIIOXKEHOCTI,
Of1 jefTHOCTABHMX IO CTIOYKEHNX Y 3aXTeBU-
Ma, Pa3HOBPCHM Cy IO 1360py pernpeseH-
Tauyje u Gpopmu;

4. Nugpepenyujayujayujy - 1) nsgsaja ce
cajgpxaj Koju je obaBesaH 3a cBe (jac-
HO Ha3Ha4YeHM JIeJIOBM) U 2) BeJMKM Opoj
Pa3sHOBPCHUX 3a/jaTaka 3a uyje pelraBame
HIje TIOTPeOHO y4eme JOJATHOT I'PajiiBa;
CTPYKTYypa [udepeHIMpaHNX 3afjaTaka
omoryhaBa f1a ce TIOMOTHe yYeHUIIMMa Jja
JIOCTUTHY BUIIIE HMBOE 3HAIbA;

5. IIpowupusarve u odoiahusarwe 3Harva, uc-
wipaxueauke 3agailike U 3aHUMbUBE UH-
opmayuje — MTO yTHYE HA Pa3BOj HOBUX
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VIHTE/IEKTYA/THUX Y KYATYPHUX MHTEPECO-
Bama U NMoTpeba Tako IITO Ce MHULMPAjY
HeKe aKTUBHOCTH KOje CY ¥ MI3BaH YII0eHN-
Ka I IIKOJICKE CUTYaljyije; TaKo Cy yBelieHe
pyopuxe: J oso je mamtiemaiiuka, Yuumo
ca unttiepreina, Viciipaxusauku 3agaimiax,
Ha nu 3naw?, V3 ucitiopuje maitiemaitiuxe;

6. Camoesanyayujy — Ha Kpajy cBakor Iora-
B/ba CYMHpa Ce€ Hay4Y€eHO U Ipy>Ka IPUIN-
Ka 3a caMoeBaJIyalujy y4eHnka; omoryha-
Ba YYEHMKY IIPOBEpY pellema 3ajaTaka I’
HOBpPEMEHO pe3Mupa OUTHe CTBapyu U3
TeKCTa yHOeHVKa U ITIoBe3yje I'pajiiBoO Y
CUCTEM 3Hamba.

EXCIIMIIMTHO U CHCTEMaTCKO Bobhemwe pasro-
BOpa CMaTpaMO Ba)KHUM acCIIeKTOM IIpM CTBapamby
KY/ITypHE U [pYLITBEHE KOHCTPYKLMje 3Harba Koja
06e36ehyjy akTMBHY npuMeHy 3Hama. Y yIMOHUIIN
eKCIIepMMEHT TIOZICTHYE PaHy IeOMeTpU3aLyjy CH-
Mympajyhm okpyxyjyhu cBeT myTem mopena u 3a-
MMI/bEHNX C/IMKA. 32 Pa3BOj BaYKHOT KOTHUTVMBHOT
Ipoleca MHTYNLNje, XUIIOTeTUYKOI Pe30HOBama U
pajia ca BMILE Pas3IMYUTHUX XUIIOTe3a U CTpaTeruja,
y4eHuI OMBajy CUCTEMATCKY YK/bY4YeHN y peasinc-
TUYHe aKTUBHOCTH. OTY/a je ONpaBIaHO YHETH W3-
MeHe y nocTojehy MaTeMaT4Ky IIporpam, a y y4mo-
HIYKO]j ITPAKCU HEerOBaTY HACTaBHU IPNCTYII peas-
HO OKpY>KeHbe, Kao jefjaH of Buile Moryhux, mogp-

JIutepatypa

JKaH mporpaTHuM yubennkoMm. Ha mocmarpaHum
YaCOBMMA YOUM/IM CMO ¥ HAITIACW/IM IOTPeby OCIo-
co0/paBama yunTe/ba 3a CCTEMaTCKO Bohere pasro-
BOpa M YYMOHWYKM AVMCKYPC Y HACTaBU FeOMeTpje.

[TorBpheHa je ommra xunoresa, kao u sehu-
Ha MOMONHMX XUIIOTe3a, 13 Yera ce MO)Ke 3aK/bydM-
TU Ja IpYMeHa PeayHOr OKPyXKera Kao HaCTaBHOT
npucTyma Moxxe n tpeba na Habe cBoje MecTo y
HACTaBHOj IPAKCH, a1 ¥ HEKMM HOBMM MCTPaXKM-
BamJMa O Pa3Bojy yIIOeHMKa Ka0 BaXHOT HOCHOLA
00pa30BHUX ITPOMEHA.

OTBOpM/IM CMO U NIUTAMA 33 1a7/ba UCTPAXKU-
Barba Y HACTaBU reOMeTpHje, Koja je CBe BUILE YC-
MepeHa Ha Pa3BOj CIIOCOOHOCTM IPOCTOPHOr pe-
30HOBama 1 yHanpehuBame MCKycTaBa IIpU Me-
pemy Ay)XMHe, HOBpIIMHE U 3allpeMMHe, Moce6-
HO y nodeTHOj Hacrasu. IlocraBbaMo ompaspa-
HO IMTame 3alLITO Y HalleM IIPOrpaMmy MaTeMaTu-
Ke HeMa 3aXTeBa 3a pa3Boj CIIOCOOHOCTH IPOCTOP-
HOT' pe3oHOoBama. OTBOpWIN CMO HOBA NNTama O
UCTpaXMBamyMa edekara (HOBOT) Iporpama Io-
4YeTHe HacTaBe TeoMeTpuje U Hpociliopa kao moge-
na (ocHo8HOWIKONICKe Haciliase) y yydeHuuuma ue-
7101 yuknyca oqeiine Haciliase, Hogpiasajyhu Hac-
WaeHU TPUCTLYTi peanHo oKpy#erve u cregehu eenu-
ke ugeje Iloenxapea xpo3 upociiopHo pe3oHosarve y
leomeitipujcKu CIUPYKIUYPUCAHUM AKIUUBHOCTLUMA.
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Summary

The aim of this paper is to examine in which way teaching approach Realistic Mathematics Education in
initial geometry teaching influences students’ achievements (according to the levels of knowledge) and reason-
ing, as well as students’ motivation for learning. We have used experimental method here. We have studied ge-
ometry bases and didactical-methodological bases of geometry as well as theoretical foundation of the teaching
approach Realistic Mathematics Education using the method of theoretical analysis. Innovative textbook, which
is supporting Realistic Mathematics Education approach, models and actions we have tried to make teach-
ing more efficient and improve levels of students’ achievements. Introducing Realistic Mathematics Education
and additional innovative mathematics textbook positively influences achievements and students motivation
of the 4" grade in geometry and this approves effect of the chosen teaching approach. We have also presented
innovative mathematics textbook as practical implication which supports constructivists’ approach to teaching
in Realistic Mathematics Education and we pointed at key results and their methodological implications on
mathematics teaching, obtained by experimental research. Our opinion is that the programme in a long lasting
approach would show greater effect and we posed questions for further research in teaching geometry, which is
more directed to development of research in measuring length, area and volume, especially in initial teaching.

Key words: Realistic Mathematics Education, geometry, special reasoning, innovative textbook, knowl-
edge levels, motivation for learning.
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